Background: Pregnant women receive antenatal care (ANC) to ensure favorable pregnancy outcomes. Despite the high ANC coverage rate registered nationally in Cameroon; rural women, women with no formal education and those in the most deprived quintile still face difficulties in having access to quality ANC. The impact of the aforementioned factors on ANC use in the Muea Health Area (MHA) is unknown. The objective of this study was to determine the proportion of women attending ANC and the factors influencing ANC attendance in the MHA. Materials and Methods: This was a community based, analytical, cross sectional survey that involved pregnant women and women with children less than two years old who gave an informed consent or assent. Data were collected using a semi structured questionnaire. EPI info Version 7 and Stat Pac for Windows version 12 © 1998-2011 (Stat Pac Inc, Bloomington, USA) were used for data analysis. Associations were considered statistically significant for p values less than 0.05. Results: Two hundred and twenty women were interviewed. The mean age was 25 years (SD 5.28). Ninety-nine percent of women had at least one ANC visit meanwhile 84.8% had at least four ANC visits. Only 27.2% of women booked for ANC in the first trimester. Rural (Maumu) residence was associated with inappropriate ANC attendance (attending less than four times) (χ 2 = 18.5; p = 0.001). Semi urban women (87%; 95% C.I. = 85.10% -89.0%) were more likely to attend four or more sessions than rural (Maumu) women (60.7%; 95% C.I. = 44.2% -77.3%) (p = 0.001). Participant's educational
Background
One of the targets of the fifth Millennium Development Goal (MDG 5) which aims at improving maternal health, is to reduce by three quarters between 1990 and 2015 the maternal mortality ratio and achieve by 2015 universal access to reproductive health [1] . Optimizing antenatal care has been advanced as an effective strategy for achieving this goal [2] [3] .
In Cameroon, 85% of pregnant women attended at least one ANC session in 2011 [4] . Sixty percent attended at least four times [5] . Despite this high level of antenatal care coverage several women still lacked access to appropriate pregnancy care [6] - [8] , so still died as a result of pregnancy and/or delivery related causes [7] [9] . This necessitates a proper appraisal of the quantitative and qualitative aspects of the antenatal care provided if the maternal mortality ratio is to be reduced.
In Cameroon, community based surveys on ANC utilization are scarce. Most studies on ANC are hospital based and have been centred on accessibility of this service to women [6] - [8] . Moreover, very little has been done to determine the impact of socio-economic factors on ANC attendance.
The aim of this study was to assess the content of ANC services and factors affecting their use in the Muea health area (MHA) a rural community in Buea Health District, Cameroon using a community based approach.
Materials and Methods
This was an analytical cross sectional, community based study. Participants were recruited during household visits in the area. Ethics clearance was obtained from the Ethical Review Board of Faculty of Health Sciences, University of Buea. The chiefs of the respective localities were consulted before the study was implemented in their community. Participants were interviewed only after signing consent forms. Prospective participants who were less than 21 years, were included only after an assent form was signed by the legal guardian.
The study was conducted in the Muea Health area, a semi urban and rural locality in the Buea Health District of South West Region, Cameroon. It has an estimated population of 32,873 inhabitants made up of subsistence farmers, petty traders and students. The localities included in the MHA are: Muea, Lysoka, Maumu, Upper Bolifamba, Bomaka, WoniaMavio, Mile 17 and Lower Bolifamba (Mile 16) [10] [11] .
The Muea Integrated Health Centre is the reference health structure in the health area. It has a General practitioner. It provides ANC services, infant welfare clinic (including immunization), delivery as well as normal outpatient consultations. There are other government and private health facilities in the health area.
Sample Size Calculation and Sampling
The study population was made up of pregnant women and women with a child equal or less than two years residing in the Muea Health Area during the study period. The sample size was calculated using the formula Z p 1 p DEFF n e − = [11] , where n o is the minimal sample size for an infinite population, Z, the standard normal deviate for a 95% confidence interval, p, the proportion of pregnant women attending at least a visit in the South West Region according to the DHS 2011 [3] , e the level of precision and DEFF the design effect for using cluster sampling. With Z = 1.96; p = 91.3%; e = 0.05 and DEFF = 2 we have a minimal sample size of 244 participants. Using the finite population correction n = n o /(1 + n o /N) with n, the minimal sample size for the MHA; n o , the minimal sample size for an infinite population 244 and N, the estimate of the population of pregnant women in the MHA for 2011; 1644. We obtain n = 212. We recruited 220 women to account for incomplete responses. The subjects were recruited by cluster sampling. The health area was divided in quarters and villages (seven in total). These were subsequently divided in blocks of fifty households (clusters). The number of clusters per quarter and village was determined according to its population. This repartition was done following the estimates of the population of each quarter/village as given by the District Health Services [12] . Taking seven individuals per household, the average number of households per community was determined. Seven was taken as number of household's inhabitants from the fact that an average Cameroonian woman will have five children at the end of her reproductive years and if we consider the woman and her husband this gives us averagely seven individuals per household [13] . The number of clusters selected per community was proportional to population size. Boundaries of clusters were determined on the Muea Health Area map. The first household in a cluster was randomly selected. The closest house to the first selected was visited next and so on till the number of eligible participants in a cluster was attained.
Interviews were carried out in English or Pidgin English. In instances where more than one eligible woman was found in a household, only one was selected and the others automatically excluded. Data was collected on certain socio-demographic variables (age, residence, marital status, parity, educational level of participant and partner, monthly income, outcome of previous pregnancies) and outcome variables(number of ANC sessions attended, number of ANC sessions missed, timing of the first ANC visit, activities done during each visit and recommendations given).
Data was analysed with EPI info version 7.0.8.3. Four incomplete questionnaires were excluded from the data analysis. EPI info and Stat Pac for Windows version 12 © 1998-2011 (Stat Pac Inc, Bloomington, USA) were used for analysis. Frequencies were obtained for demographic data as well as ANC attendance. The mean gestational age at first visit was calculated as well as the distribution of women's first visits per trimester. The Chi square test was used to test possible associations between selected demographic variables and ANC attendance as well as timing of first visit. Associations were considered statistically significant for p values less than 0.05.
Results
The mean age of the two hundred and twenty participants was 25 years (SD 5.3). Other socio-demographic characteristics are shown in Table 1 .
Two hundred and seventeen (98.6%) women attended ANC at least once during their last pregnancy while three (1.4%) did not attend ANC. The mean number of visits was 5 (SD = 2.6). Two women declared they did not attend ANC for financial reasons while one did not attend for religious reasons. A hundred and eighty four women (84.5%) had four or more ANC visits while 33 (15.2%) had less than four ANC visits. Fifty nine (27.2%) women had their first visit in the first trimester. Most women 148 (69.1%) had their first visit in the second trimester. Eight (3.7%) women had their first ANC visit in the third trimester. Financial constraints were the most significant barrier to starting ANC early.
Two hundred and nineteen (99.5%) women found ANC important during pregnancy. Most 155 (70.8%) women attended ANC to "check their health and that of their child". Other reasons for attending ANC were: learn new things about pregnancy 26 (11.87%), receive treatment in case of problems 19(8.6%), have tests done 12 (5.5%), receive help during pregnancy 4 (1.8%), confirm pregnancy 3 (1.4%).
Content of Antenatal Care Services
Some interventions provided during ANC were selected as outcome variables. These included; provision of intermittent presumptive treatment (IPT) for malaria with Sulfadoxine-Pyrimethamine, administration of anti- helminthics, having a vaginal examination as well as a stool test done, the provision of insecticides treated bed nets etc. Women attending ANC were asked if some specific activities were carried out during ANC sessions. The content of ANC services is depicted in Table 2 .
A hundred and eleven (51.2%) women received ANC services from a nurse or a midwife meanwhile 106 (48.9%) met a doctor during ANC. Women were asked if they received health education during ANC. The most frequent health topics discussed during ANC were; the importance of HIV testing during pregnancy 210 (96.8%), nutrition during pregnancy, medicines that are safe to take during pregnancy and how to take care of a neonate in 199 (92.1%) cases. The least discussed subjects were; dangers of smoking during pregnancy158 (72.5%) and contraceptive methods use after pregnancy145 (66.8%).
As regards motivation for attending ANC, a hundred and seventy one (78.8%) women declared they decided themselves to attend ANC during their last pregnancies. Thirty three (15.2%) women declared they were influenced by their partner to attend ANC. For six (2.8%) women parents were the strongest influence for them to attend ANC. Three women (1.4%) were encouraged by their sisters and two (0.9%) were encouraged by their friends. One woman (0.5%) was encouraged to attend ANC by her mother in law.
When women attending ANC were asked why they choose to attend ANC in a particular health structure. Majority of women 75 (34.6%) choose the ANC centre because it was near to their houses. Other reasons for the 
Factors Associated with ANC Utilization or Attendance
Outcome variables used to assess ANC utilization by women were the number of visits attended, the timing of the first visit and if women missed a visit or not. Age, residence, marital status, parity, participant's educational level and monthly income, partner's educational level and monthly income, and previous pregnancy outcomes were selected as predictor variables. Possible associations were tested with the chi square test and associations with p values less than 0.05 were considered statistically significant. Rural (Maumu) residence was associated with inappropriate ANC attendance (attending less than four ANC visits) (χ 2 = 18.5; p = 0.001). All urban women (100%) attended four or more sessions. Semiurban women (87%; 95% C.I. = 85.1% -88.9%) were more likely to attend four or more sessions than rural (Maumu) women (60.7%; 95% C.I. = 44.2% -77.3%) (p = 0.001).
Participant's educational level, age, parity, marital status, participant's monthly income, partner educational level, partner's monthly income and outcomes of previous pregnancies did not show any significant association with the number of visits, the timing of the booking visit and missing ANC visits ( Table 3) .
Semi urban women (79.1%; 95% C.I. = 76.03% -82.2%) were significantly more likely to have a vaginal examination done than rural (Maumu) women (42.1%; 95% C.I. = 17.5% -68.2%) (p = 0.0001) ( Table 4) . Women who met a doctor during ANC (84.0%; 95% C.I. = 80.8% -87.1%) were more likely to have a vaginal examination done than women who only met a nurse or a midwife during ANC (65.00%; 95% C.I. = 57.7% -71.4%) (p = 0.002).
Predictor variables were the residence, type of health institution attended and the ANC provider met ( Table  5) .
There was an association between the type of health institution attended and the provision of insecticides treated bed nets. Seventy four percent of women attending ANC in government health institutions were more likely to benefit from an ITN than twenty nine percent of women attending ANC in private health institutions, χ 
Discussion
This study assessed the content of ANC services and factors affecting the use of these services in a rural setting of the Buea Health District, Cameroon. Ninety eight percent of women had at least one ANC visit during their last pregnancy. This is similar to the 91.3% ANC attendance rate in Buea Health District in 2010 [14] . Jimoh [15] , in a study in Equatorial Guinea found that 92.5% of women attended ANC in their last pregnancy. Van Eijk et al. (2006) [16] also found that 90% of women in a community based study in rural western Kenya had at least one ANC visit during their last pregnancy. Almost 85% of women in our study had at least four ANC visits. This is higher than the 62% registered nationally during the DHS 2011 [4] .
In this study rural (Maumu) women were more likely to have less than four visits than urban and semi urban women. This corroborates the findings of the DHS 2004 in which only 48.4% of rural women had four or more ANC visits against 78.4% for urban women [17] . Dairo and Owoyokun [18] found that women from the rural parts of Ibadan were less likely to attend ANC than women in urban settings.
Carlson et al. [19] also documented that in Niger, Chad and Mali residence was a strong predictor of ANC attendance. The four visits model has been recommended by WHO as it has been shown to be associated with a desirable or good foeto-maternal outcome even in a low income setting when the guidelines of ANC are respected [3] .
Only 27.2% of women started ANC in the first trimester. This is similar to the proportion of women that booked for ANC in the first trimester (31.8%) in the Yaoundé Central Hospital in 2006 [20] . It is also close to the proportion of women (35%) who had their first ANC visit before four months in the DHS 2004. In a study done in Entebbe, a Semi urban locality of Uganda Tann et al. [21] found that only 16% of women have their first visit in the first trimester. In another study in rural Uganda this time, Kiwuwa and Mufubenga [22] found that 57.7% of women booked for ANC in the first trimester. The finding of our study was similar to those of Ali et al. [23] in Kassala, Eastern Sudan where 31% of women booked for ANC in the first trimester. One can therefore observe that late booking for ANC is a common tendency across sub Saharan Africa. Late ANC attendance may preclude women from benefiting from preventive strategies such as iron and folic/acid supplementation, treatment of helminthic infections and intermittent preventive treatment (IPT) of malaria using sulfadoxinepyrimethamine thus leading to adverse pregnancy outcomes [18] .
Fifty one percent of women were attended to by a doctor during ANC meanwhile 48.9% were attended by a Nurse/Midwife. This is quite different from the finding of the DHS 2004 [17] . Nationally, only 16% of women meet a doctor during ANC. The relatively high proportion of women who were attended to by a doctor during ANC in this study might be explained by the fact that there were many readily accessible health facilities near MHA where doctors provided ANC.
The majority of women attending ANC (greater than 98%) had weight measurement, general and obstetric examination (abdominal palpation and auscultation of foetal heart tones), blood and urine tests, blood pressure measurement, iron, folic acid and tetanus toxoid administration. This ties with the findings of other studies in sub Saharan Africa where more than 70% of the womenreceived the above interventions [17] - [23] . Van Eijk et al. found that at least 90% of women in rural western Kenya had abdominal palpation, tetanus immunization and weight measurement. However, only 67.4% had blood pressure measurement, 53.1% received iron supplementation, 49% had their hemoglobin level measured and only 14.4% had urine tests done [16] .
Eighty six percent of women received IPT. This is close to the 90.1% reported by Anchang-Kimbi et al. [24] in Mutengene and to the 69.71% found by Takem et al. in Buea [25] . Our results were however higher than the 60% registered nationally in the DHS 2004 [17] .
Anti-helminthics, vaginal examination, stool tests and the provision of insecticides treated bed nets (ITN) were the interventions that women received least (75%, 74.07%, 54.17% and 52.36% respectively). Van Eijk et al. found that only 2.6% of women received anti-helminthics, meanwhile 12.6% stool tests done [16] . Takem et al. found that 15.43% of women used insecticides treated nets (ITNs) during the gestation period in Buea [25] .
There was a significant association between the type of health facility attended and the provision of ITNs. This may be due to the fact that during the study period ITNs were given freely to pregnant women attending ANC in government health facilities while this was not the case in private health structures.
There was also a significant association between vaginal examination evaluation and the professional level of the attending personnel. Women who were attended to by a doctor during ANC were more likely to have benefited from a vaginal examination than those who were attended to by a nurse/midwife. It is interesting to note that since 1987 midwifery schools were closed in Cameroon. Training of midwives was replaced with the training of reproductive health nurses in 2006 with no real success [26] . This can explain the lapses in the ANC provided by this category of staff in the MHA. With the re-launching of midwifery training in September 2011 one can expect a change in the situation.
All women who attended ANC said they received some form of health education during ANC. More than 90% of women declared that the importance of HIV testing in pregnancy, nutrition during pregnancy, medicines that are safe to take during pregnancy and how to take care of a newborn baby were discussed during ANC. These results are similar to those found by Dairo and Owoyokun in Ibadan [18] , Oladapo et al. [27] in South Western Nigeria where 97.1% and 85.6% of women respectively who attended ANC received similar information. On the contrary, Gross et al. found that in the Kilombere valley, South Eastern Tanzania only 19% of women had information on the appropriate diet in pregnancy, meanwhile 28% had HIV counselling and 3% had information on medicines safe to use in pregnancy [28] . On other information received, like on the danger signs during pregnancy our findings of 82% were similar those of 86.6% documented by Dairo and Owoyokum [18] but different from those of Gross et al. [28] and Ouma et al. [29] where only 3% and 10% respectively had this information. [29] . ANC is considered as an opportunity to reach out to women with information on contraception so that after delivery they will be able to apply the methods of contraception learned. Some women reported that some ANC centres do not give education on contraception because they already provide it during post natal clinics. This may not be enough as a good number of women do not attend post natal clinics. Contraception should be taught during ANC and emphasis should be laid on the contraceptive effect of exclusive breastfeeding which has the advantage of being safe, free and culturally accepted in our region.
The importance of this information and carrying out these health activities cannot be over emphasized with regards to improving pregnancy outcome especially in a low income setting like ours.
The study had some limitations because women whose last pregnancy resulted in a miscarriage or stillbirth were excluded from the study. This was because it was psychologically traumatizing to question them on such sad memories. Furthermore, these women were difficult to identify in communities as pregnancy loss or child death is often considered a taboo topic. They could however be different from our participant population thus introducing some selection bias in our study. Another potential source of selection bias in our study is the fact that we selected just one eligible participant per household. However, in addition to the fact that our sampling method was random, people living in the same household were likely to have the same characteristics particularly socioeconomic status.
Conclusions
A high proportion of women (98.60%) attend ANC when pregnant in the MHA probably because of the accessibility to other health facilities in the area. However, more than two thirds of women in the MHA book for ANC after the first trimester and rural women were less likely to attend ANC. Place of residence is a strong predictor for early ANC booking. Furthermore, women who were attended to by a doctor during ANC were more likely to benefit from an appropriate evaluation than women who were attended to by a nurse or midwife. Contraception is the least discussed topic during health education in ANC sessions.
Our study has shown that women are attracted to ANC sites with well trained personnel. This should prompt the powers that be to mobilize and ensure appropriate training of health workers. Our results could be generalized to other rural communities in Cameroon and Central Africa.
